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^-71 -=-3^ ^^>7] ^tv ^-^s] i-fl^ t^^M-^ ^ °J!>ili ^lae) <H3H ^ 

¥ 33.^, #3*^ ^MM-^ SH^ *fl5.sl o) efl o] ^- ^^^-oll olo^ • ^Jg-fc. oj 

^«lo> Aj-oltV ^<y-o. ^^ 7 ] ^ ^w. ^ ^ ^c}; ^V7l T^u} 

^ ofl^ 5^0]^ T^SflAlEi ej-ol^ofl ^oj-o] ol 7 ]-£]£ 

^l^*>7l ^-fr ^ 01^-. 
£ 4 
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^ ^ili "flS-B] 7* ^ «o v ^ {DRIVING CIRCUIT FOR NON 
VOLATILE DYNAMIC RANDOM ACCESS MENORY AND ITS METHOD} 

£ l^r #2fl7l#ofl 4 2. NVDRAM^) ^S., 

5L 2^ £ it*%$ ^ *1 °fl °fl NVDRAM^ 

£ 3£r 4^ *UHH n}-^ NVDRAM^l ^S., 

5. 4fe ^ofl NVDRAM^ SjSJE, 

£ 5fe t^oil <4€- NVDRAM^l 31 oj 6\}X\^ t 

S. 6£r £ NVDRAMS] ^^-gr ^ 2:^ oflAlH, 

£ 7(A)tt ^ €^ 7flolB<H) €*>7> ^°gs]7l ^2] g-^^^- oflAjS, 

£ 7(B)^r ^ *m 7flolB<=H] ^7>7> &mi<& <qx\5., 

£ 7(C)*r A TflolH^ ^^oj-ol #e«3g^ ^-fsj dflA}3E, 

£ 8£- t^ofl NVDRAM^l ^-'N^* 3lH^}7l ^tb S£ ^HS., 

-£ 9^r ^ ^ofl 14s. NVDRAM^l 7] 7l Jfl^ tt>°H^ 3.3 aJMJE, 

£ 10^r ^<*fl NVDRAM^ ^ 

£ ll£- t^oll nf-s. NVDRAM^l ESU^ 2.— a] -£-^*i<y- ^ £ 
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401: S..E. *IH-t- 402: 

403: «1B ef<a 404: 

405: 5}o] 3I0J- i^ 1 -^ 406: 



#^ ^*}: 2003/10/29 

^= e}^ 
NVDRAM <H3H 



^MM-^ ^ <*H1^ "flael ^ sis. * ^ ^ y cHH 

M^^l vge} *>-8-=lfe- o>5.^1 *11.E5^ DRAM ^ SRAM^ RAMCRandon Access 
Memory)^ p>^3 ROM, EPR0M ^ EEPROM^f ^ R0M(Read Only Memory)-2-S. cfl'i* t 
DRAM 3}- SRAMtt ^71^- gi7l» JH^iLS ^ ^ 91<L^, oflSLBH $_Q-jr 

*HS.eH 7l^xfl-g-ol u\Qt±. *V^, n>^a ROM, EPR0M ^ EEPROM^- 

*||.E.eH ^5)^ JfoflJE. 7l^q]-g-^ -B-^^- ^ 7l<^l^-g-# ^«}- 

°1 nfl-S- 6 !!, -H^rAS *fl3-SH HH^* ^TlM- 5Jol 7>^§>^A^£ *}^ol 

clefJE. 7l^tfl-g-# ^ ^vfl^Hg DRAMCNVDRAM: Non-Volatile Dynamic Random 

Access Memory) °1 afl^t^M &tf. 
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°fl3.*l, US 447147151^ ^S.^ 7\)o}^ ^ a\o]6\] DEISCdual 

electron injector structure)!- Ai 1 ^ M«H3 ^ 7flA|^r c f. zl^i^, ^ ^-*H 7flX| 
€ DEIS ^^-2:^7 €^ er<y^(bit line side) dH^r DRAM°-S^ 

^ US 5331188^^1 "NON VOLATILE DRAM CELL"£- *l]l#(18)-4 ^2^(20) 

7lMH» ^V-g-^H ^i^7> P + <3<2H1 7V?}£- *fll#(18)^ ^ ^^Hl ^£)5^r 

ZLSiM-, £ 5L°1^ w>sf ^-ol, n]^-^-^ US 5331188J1^ € ^3flA]E^ ej.o] ^ 

^1-711 £4. ^eflolH e^-o] ^ oi^ c^ofl ti]^ 

^ $1 = 2r<y ^4 «1H efo] ^oj-^. ol 7 >^l-°S. NVDRAM^l^^ ^1 ^. 7 \^}t\] ^ 

4. 



^ ^^iLsL ^ M:^^ v]^ ^ s\^_ ^ ZL2] ^yJ-^-g- ^]^6\] sl^ 

<=>] 91^. 
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<H2fl°l€- 5a°H, <a3^V 4^3 vfl-¥- ^tt* *<g*M ^tt 

ifl^ ^ ^-7] tq^o] ^sflAjEi l-eiHB efol^ofl 4^ 

<S^SJ *l]<H*>7l 5L5L *\)o] i^-m <r 

<24> H>^5|«Mlfe, €■ 1-^1 ^ ^ ^ ^71 ^-7] ^S. ^ 

3? ^-71 7) 2)] a] E-) #eflo]B sKl^Hl #7] ^O}^- 4^<S] vfl* £<$^r *Sf\ 

%*}7] 1-^1 o]E 5fo] ^oj- £ ^ ^ ol^_ 

<26> W]-^a]*Wlfe. ^ ^ #7) J2.S. #7l *$| 

^ ^ ^ ^n^- ^ ^cf. 

<27> «].^^ 7 |l^ i M. ^-g- ^-71 *H<H O] 
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<28> a>^*V7fl^, £ l-fl^ ^ ^-7] 2.JEL ^r^, #^°1 

34-, ^r^i^l ^>^]7l *H1 #7l <H3M^ 4 vfl ^^eH ^eI 3 

i« #71 € *fl »^ 7l|o]E£ ^l^Hr HSU^ ££L# 3 ^ 014. 

<29> . B>^*>711^ > £r 3=8 ^ $3-^, S^ofl ^ & 

<30> H>^*|*Mlfe, Mtf^ 5\sL±r, #71 c)^^ ^ c-fl 

<31> W>^-3j^-7fl^, ^- #71 #$|^;# Cl^ofl DflolEl^ #7l »^^-§- nflS-Sl ^ 

^*Rr 13Z]# t-flolE-1^ ^3^-5- °l7>«}-g- ^ o}±=. 4>7l 

<32> W>^-^*>7H^, ^Sl #71 afl^-g. tiflS.^ ^ olsflol A}o]^^ ^- 7 ] ^ 

<33> £ *fll Sl# S.JEL ^ #«^, 4^ ^o. ^^ofl olo] 

^i, #7l Cl^ ^ ^ TlsflAlEil- ^#*Kr *fll ^711; #7] 4^21 

^ ^ #cH^o.s. ^-^^^o] ^ ^o] a> 7 ] ^ ^aflAlE-11- 7^ ^12 #711; ^ 

#71 4*r3 ^ ifi* &!Hefl4=l^ *fl3 #7)1-1- S.^ ^ 5^. 

<34> Wf^-^^Tll^, ^"^^ *fll ^ «o^^ ^-71 ^11 ^Tjl^, #7l ^ 
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<35> 4^^*1-71)^, S.^ ^ Hj-^o^ ^ t^l^r, »H"^"Hfl C-Ho]E^ 

<36> ^^^§1-711^, el^. 2.^ ^ ta^o} A> 7l ^ 2 <&31tt, ^"71 4 

4^ H4 £1 — 4^1 H TflolH^l ES^^S]^ "H"^-Bfl cflolE^ 

"L"^-Hfl C-flolE^ ^-^^i^ 917}*}JL, #7] ^2) ulH ^91 S. 

e]*>*1 ^i^S. 01-H1- <y7HH ^ *1#^°J: cfl7l^V4. 
<37> ^12 5L£L ^ 4^4 Irfl 4^ ^^1 

*\, z| S-^-(Row)^ ^ = s^-o] £cgo) Vwl=Vblp + (Vth.h + Vth,l)/2£l #7ll- <^7}*\ , Vblp^r 
4^5- = tilH^^ Hel^l ##01:51, Vth,h£r *£.=L^3-IL*) ^3flAlE^ c-flol 

^7} "L"^-^<y H4 HSU'S ^^^^ojZL, Vth.l-^ H^ZL^ >g ^2flAlEi°] Cfl 

o]E^7> "H"^-Bfl^l €4 ^-1 HSU^ ^ -1- t^^AS ^^Rr *fll #711; 3--E- 

"H"^-Efls e^-olE( write) ^ ^)i2 ^-Tjl; ^ $| = e)-o] ^o.^ »H"#e]H SH#eHr 

^^(Vpp)* «?l7l-^Ai ^v 7 ] 4^0] c]^ ^g- El^efl^^ *1]3 # 

Till- Z.^ ^ $14. 

<38> 4^^*1-711^, ^4 ^12 E]# S.J= « 0 >^ 4 V 7 1 ^1 #7^, A o V 7l ^ o) 

3^ 4^1 4H 5}<y ^i^ol ^-71 3* ^<5Hr M-^^l 4 



46-10 



1020030064354 ^7}: 2003/10/29 

<39> HV^^Tllfe, X|2 5]f £H ^ *8-^<£| XI 1 ^Xl^ #7l -g-^ 

&<x^, 4^r^ ^ -s°i ^^-*>7iofl ^a^v §-^<y-ji4 ^ 

^ S-Hsitf-g: ^ XI 1 #X]; ^71 ££j ^sflAlEiS- 7lfe XI 2 #Xl; #7l ^ 

X1h*Kt XI 3 #X1; ^"71 ifis] #<#o) *rS. S-^J ^°a-iL4 ^o.^ ^-71 

^ 4 cj^. gj ^- 7 l ^ E| = 313*171^ XI 5 ^"Xlfl- 5Lft ^ &t]-. 

Hf^l ^<a-o.SL nflsf 5l-H» <?]7}-<5}jl, ^7l i|<X «1H e}-<?l ^B^M 
^1^5. tflef -31-B1- °]7>^- ^ 5^. 

cf 371 14 ^ ^7>^>ji, >y-7l ^ofl "H"^Efl dH^-i- e(-oiH^ ^ Sicf. 

A i^\ ^Xl ^"^ ^ o 0-°l ^5. ^ ^-71 ^ H^^1^7> ^S]^ 

§>J1, ^-Jl^ #71 4^ H^^l^E-]7> €£r3*l ^ 

^.o] ^^0.5. ^o]-^- o]7>sr]-Jl, ^1-7] U]B S}-^ H^l^M ^<y-0_S 
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<45> y>i}-^*Mi^, a i ^ ^ ^#3- an # 7 i m #71 

$J = £<£°.S. 01-B* ^17>S>J1, <#7] ti]B SKI HH]^1 ^^5. ^ 

<46> tij-eJ-^l^Tl)^, £ g ^ ^oj- ^ ttj-^o} Aj- 7l ^4 ^]^, # 7 1 

4fl Vfl ^SflAlE^ofl »H«#Ej)°l dHEil- ^-f^^T, #7l >g ifl #3.^ TllolB vflofl # 

<47> £ «V^o^ ^ ^ ^ ^^J. £ c ^ ^- 7l ^4 ^Tfe, #71 

4*r3 1-^1^ ^ -r] H. Ej-O] ^<y-O.S. tflef -3-i-Hl- Sl7>*|-ul, #7l 71 3fl A] 

<48> «!- ^-3]^ Tim, ^ <£ ^ ^#3- 5LB. ^ « 0 >^^, #71 4^51 ^ 

Cl^ ^1 5L^5l ^ ^sflAlEioll » L .. 7 > 74 #^ nfl^l #7l ^3#7ll ufl^l ^5^7^11- ti}^ ^ 

<49> Hj-B^J^j^ ^ £ c ^ #71 Tfll ^-^51 ^ 

^ofl # 7 1 4-o] ^ofl 74 #5} CflolEil- ^16 ^7411- E4 ^ & 

<50> tij- eJ- Tim, ^ ^#S|- ^-§- «j-^Sl #71 ^12 ^7^11- ^ 

*Vfe 5^1 #71 CilojE^ feEl#Efll- #£X\ 7 m #7fl«- Dl £^ ^ olcf. 
<5i> yfeJ-^^Tim, ^ o.b4 ^<y. £J = ^ wj-^^, #7l *fl5 ^Tfl^l 

^ , ^*fl ¥53^ CllolE4l- #71 4^ol ^ofl 7fl^^-§m ^ ^17 #711-1- Dl 
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<52> <§]- tUtt, 4. ^ S.= #7} ^|7 #31-1- ^ 

<53> B>^a|*Wlfe, ^ ^oj. ^Aj-^ 2.= ^ wj-^o] ^ .a^o} «. ^ ^ 

^ SONOSCsil icon-oxide-nitride-oxide-silicon) ^ NVDRAM^ ^ Xl^. 

A oM 4^ 1-^^ ^ 4.^ el Hell 3*Rr #31; #7l 4^2] ^ ^ 

# € ^^2} CflolE-171- "H"#Bfl<?l ^ ^oj-ol HS.ZL^ ^-^ ^ofl 
*1* 3flH«Hr *fl2 #31; * ^-71 4^3} cj^ ^ # ^ ^^eH 

3 #3l» ^ 

<55> ti>^^31^, ^x$o) jrj^aj £E ^ ^-gr, ^"71 4^ ^ 

2-€- <fi TlsflAlEl^ cflolBl7> "L"^Bfl# nfl^l #7l afll vfl*l ^7] ^3 #3l«- #4* 

^ sat*. 

<56> Wr^SWIfe, £ 2.1= ^ « 0 >^S1 #7} A]2 #31^, ^71 4^ # 

^ 2.S. ^o] o,^ ^oj- (Vwl) o. s ^oj. _ s_ K 

-g-^ 01-H-* ^]7>3r>ji, HlHBl-^ H&l*r*l ;£<y-(Vblp)-° S. 04H1- i^l 

# *# ^HJ- ^ 5£cr. 

<57> a. m}-^ hszl^ s:el ^ w 0 >^a) #7] *ll3 #31tt, # 

^ € ^ € THsflAlE-l^ C-flolE^7> »H"^Bflo1 ^o] ^ S.^ ^olE ifl ^7># ^1 71 

aflAlE-l^o.^ h 0 V#a1^ $1^-. 
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> w>^^>7ll^, 2.1= ^ 4>7l afl3 iMfe, #7l 1: 

fl^ ^ ^ 2- ^ ^jel aj-oi ot - 3 f BS 7J-^a17]ji ^1 tH^aIb]^ s-efloi 

B 2.51-B ^r^M ^ 5*^. 



ojofl £ ^ ^13$H] A}-g-4g *^ol7iq. A>^^o] 0^3. & 

^H^M^ ^MS)^, t^Hr ^ 7>R1S] ^-i- 7># 2^2} ^<L3. ^*}7] 
*fl -g"^^ 7fl^* ^^Tll ^ ^ 71^^ A^Vofl J=Lig- 

£ 7H> «>^*V ^ "e. °fl °fl 1:4^ £r 5Hf- 

tfi^Rr 3£r °H£LSL, #^1 ^<H] 5^*1 cfl*^ ^ cfo^ ^-^^ i£fg 

>4€- 1-^^ ^^(NVDRAM)^ ^(cell)^: <^^^1 ^1^1 4 = £ 2«fl 
«>4 £<>1, -S-^ #JL^ TflolH^ #2flAl v\]5L?) ^sflAlE^ ^-7}<5H - oi 

t}. -£^HH ^s^, £ 3ofl ioi^ ^-oi, SONOS^ Tjfls.e] 

A i ofHfl^ ^sK v -8: ^^-JIS*] MNOS^ v\)2.?) ^6\] 

-£ 4^r ^ofl 4= NVDRAM^- 71 71 ^tb #*fl l-si^^iS^ , NVDRAM H <H 31 

°1 1:^(406)^ ^oll 4^ NVDRAM €°1 ^EflS. Hfll^ ^ ^-g-^- q-Ef^cl-. 
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<62> -g- ^ofl n}^- NVDRAM -i ^eflo) ^-^( 40 6)# ^-£-^7171 fltl ^ s)^, ^«V2j°. 

S DRAM* ^A]7l7l ^€rfl ^iLJsL €r>^ ojc^ofl 9]*- £^,§. oj^y>o> 4^0] ^« £ 

^ ^-¥-^€^^(402), $)2= ^jl5L ^ 4^2^ #<£* 

^-^«.(402)S.^-E^ <y^«v 0 > s} 7 ] cq*v h^oi ^oj- ^ %1 w. ( 4 04)) e^-olc^ 

US 4^ #°*M: ^^^^^-¥-(402)S^-Bl <^^«>o> ^>7l tilS 

HBl^M i^ 0 1J f (403), #3HB efolcflA^ |is *Kr 4^ #°*M- ifl^^W 

(402)3.-^ <^«>o} ^>7l W #eflolH e^oi ^<y- ^^«. (405)) ^ ££ ^| ^ 

4 s.=vfl z]- 4*cH 4^ a^s]^ <y7>^>7] #n ^je. #<y- 

(404), e^-o] ^^-¥-(403) ^ #3HB ^<?1 ^^^-^-(405)^ ^ 

*\}°]*}7) 2.— ^lH-f-(401)# £ff ^ &i=K 

<63> ol^oflA^ £ 2<H1 Jiol^ #5.^ t)Mb^ NVDRAM ifi^ **H1 ^^H^ 

*}^, SONOS^ NVDRAM ^°1M- MNOS^ NVDRAM iO^l Tfloje^ NVDRAM 'gs] 

tfl^ol 7}o|u}h ^5:0) ^ 7ls ^vcf. 

< 64 > .a. ^ofl tcj-s. NVDRAM* ^-f nfls.els 0} -§-^ , ^o] 0I7I- 

€ ^4- DRAMAS ol-g-eM cf-g- vfl JE.JE.7l- ^JM-tf. ^, 1^<>ll 

*HE- NVDRAM^ (1) RECALL 2.JE., (2) H ^-^^^(Vth) ^#3* 5. -EL , (3) DRAM JE.JE. ^ (4) 
PROGRAM ^ 5^4. 

<65> RECALL JE.JE.-b NVDRAM°fl *I^1 <?l7>5l^ ^-f ^ ^ s.^.^ tIMe (202H1 ofl o] 

IS 71 ^ *1 m 207)3. ^sRr 4^14. -S ^^(Vth) ^2}- JE.^^ <H3M€ 2. 
^ € ^5.^ 7lMH(202Hl ■^'atb ^7>» ^-g-o.^.M) S.^- ^ol ^o^v g-^^o}-^- 5> 

sf^olcf. DRAM 2.^^ NVDRAM °1 DRAM4 ^0} Jg-^a>}^ sf^olcf. PROGRAM 2.= ^ 
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NVDRAM<^1 ^-M € 7^4^1^(207)^1 ^M^l ^if ^ Tfloje 

(202)3. ^^Rr °1«HH^ zj- s.jE.ofl tfl^ -y-Afl*] ^^ttcf. 



<66> RECALL *fll ^_7>H1 

<67> g-tgg] ^^A]ol]oil RECALL 2-JELolHir il 1-5.^ 7lMH(202W Sixf ^iL» ^ 

^sfl^iEK 207)s ^^-*>7i TfloiEcn »H"^n cflojE^ ^-^^<y- 

(Vth,h)4 "L'"M v^\o]b\$] °.^^o}. (Vth;1) ^ ol-g-^-cf. ^ ^= e^-oijq. tile ej. 

o] AVojofl ^oj-o] 0]7l-i]^ ^-f , S.S.^ TflolB lfl*|| "H'^Bfl Cflo]E^ Z\^Z}3L 

^ ^^(Vth)* 7^ES >fi xfl ^ BSa^^7|- ^(0n)€ ^ 
&tt "L"^Bfl n^M: Z\^*\3L 91$=: ^tfl^o.^. ^ ^^(Vth)^ 7>^5.S. 

<68> ® SL^ ^EL HK1 £<y-(Vwl)JL3 "H-^Efl C-flolE^ ^^Cf Vh.h^l^ ^ ^ 4 

l-H* °}7}-<5}-zl, "H"^-Efl o)1o]e^1- 5}oiH(write)*tcf. ^ «1H e}o] ^e]^l 

^(Vblp)* ^^^<a- eM(Vdd)S ^I7>tbcf. ZLS^ H£r€ € H^^l^Eil- -§-*H ^ ^sfl 

AlEi(207)7> f^S^I "H"^>Eflofl Sfl^Rr ^Tfl 
<69> (2) o]* ( <£)t= ^ol ^<y-(Vwl)O.S Vth.h^ Vth.,1 ^oj-o. 017-1-^37, ti]E 

— "H"^-Hfl tiMEi-I- ^^JO. ^ ^ ^-cfl^O.S ^ 
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. =LtM, "U'^n n°]t]Wr 9X*H iS^ #tflajo.3. ^ €-«J*ltf* H 

© <Hefl°Hel s.€- ifi* elH^4=)tb4. a^, 4. #5-^ 7flolH(202) tfl "H"^efl HHe] 
^ i| ^3flAlEK207)^l "L"^-Efl t-lHEiS 4. 7lMH(202) ^ "L"^Efl cflojE^ 

^ i| 7\nX\B\(207)*\] "H"^Bfl c-1)olEiS. *i^4. 

ol^- £<>1 RECALL SLEL^ ^Z}±r ^-f , -t 7i 2flX| e^ ( 207H] ^^7} ^ 

7i#^t}. 4^1, cflolB]^ ^E]^-Efl» UV^Al^ >iofl 7^V^ C-flolE^ ^ 



<72> RECALL 3.^ *112 -^Hl 

< 7 3> ^g, RECALL S-^^l icj-s.ig ^ TllolB^ fee^Efll- ^^a]^^ 

<74> ® NVDRAM 4. °]t\} Q ] #^(406)^ *rM-^ S-f(RowH tfl^H Sl-E. ^ ^(Vwl )°1 ^ 

^ ^^11- ^jl, ^^Rr S.-f(Row)^l .E-^ ^ "H-^-Bfls. EM H (write) 

E^oi^-d) (Leakage) & ^<$-jr <&7}^. 
<75> u Vwl=Vblp + (Vth.h + Vth ( l)/2 
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<76> <^7}*], Vblp^r DRAM 2-^- wlHHKl ^^M, Vth,h£r ^>7l -g^slfe- 

<77> © NVDRAM <>|3H 1-^(406) ^ #*fl 3.-f(RowH tfl*H ©4^* t^W. ^ 

^ <^3H=1 S.^- -djs] ^ ^^^^ofl Jg.^ ^oj-o^ ^o]oH o^fl »H»^-Efl C-l]olE^ "L"#Bfl Cfl 

<78> [^^ 2] Vwl=Vblp ±(Vth,h - Vth,l)/2 

<79> (H) ^JEL Ef-<y ^^-(Vwl)AS. "ff'^Efl ol}olE^l *fl^Rr ^U^cf ^(Vpp)^ <?]7> 



RECALL # ^oil^ ^ TlMEofl ^iLo| rrj-s} ^, »H"#Efl c-flo] 

Ei# ^SHr ^-b^o^ » L ..Aj-E|] cflolEi# -g-i^oj-oj cfecf. rrj-s}-^, 

NVDRAM DRAM^ ^-o] -^X|7]7l NVDRAM <=H efl #^(406)^ 3.^- 

© efl °1 ^ H 4. tI^^b^I a.^ dME-m «-^(back u P )W( 

£ 5 %3i). c-flolE^l- «}<g*Hr «<H^, ^^HH n^-e^, «J}^-§- uflJE.^ ^ <>HM 
(500)^ A>o] S ofl o}-^ cfl- ^ ojcf. uf-g. ^X|oflofl rcj-STg, «j]oj.g. ^2.e] ^ o^ol ^-s} 
(500)2} ^ 3l$- <£* 9 oj-g-^- ^ol^jofl ^ ^ o}^ ofl # =-0^ «J]^-g- DflS.E) 
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€ 1-^(500)^ A>ol^ 7 > 4 »$3.S. NVDRAM ^ o^H ^(406) # ^KfSl *§a 

on ^^i-^i, ^-g- *\)s-£\ di^B^ ^oj^ oi-g-^-rf^ z]- «§a^s 

^ SH^K ^-g- ^lS-Bl ^ o^ol -i-5}(500H 4 ^€ NVDRAM H <H sfl 

o] ^-^(406)3f %-<U-s}51, «fl°J-g- nflS. Si <>|efl 0 l^ 3He^ »JS\<$d\] o}^^ NVDRAM 

4g o^jo] ^.^ ( 4 06) o^ c-llolEi# OjAlofl wjflo^ cflo. ^o]4. tffl^^- nflS-S] ^ o^ol 

1-^(500)^ ^1 ^S^r ^ol) 0^)5} ^ -^oj^xr^. ^o] £ 

^ Al^o> ^ ^g-*}t}. Mlj^-§- ofl 2. o] efl ol ofl o] 7 l. £ ]^ 

^JEL el-<?l ^oj-(Vwl), win 51-9J H*M*}*1 ^(Vblp) ^ e}<?i ^°g-(Vcp)-^ 

HJ}<3 wj-Alofl tcfsl- 3^ ^^-7> $J.o. v+) o] tg-^fl ^0)0^ ^.g. 7 ^ 

*Hl7fl ^^tb 1-^§>J1 Vi\o)^ ^t}7,] e> 7 ] 

917}*}; ^3HH h]e 5^.0] ^el^l ^<y-(Vblp)4 w>cl ^i«a-(Vbb)^- -3l:B ^£3. tfl^i 
rf. zie^, z]- ^o. ^ ^sflAlBl(207)S.^-Bl ^ fsl Til c»1h( 202)5. £x}7\ ^\^S\^\ ^ 

^ TllolHoll ^^>7> ^°dsl7l *H ^^oj-oi o^rH^cf^ l^B 

ItHS^ 1.8-i-B ^ 91^. 5L 7(A)^ € TflolH^l 

7> ^°j£l7l ^21 ^-^^oj.^. ^.ol jL f £ 7(B)^ ^ TflolHoll ^7>7|- 

€ ^#<y-A3.^, A ^ A^SL^, ^<5}-7H ^Atb ^1 ^ij 

(Vth.h)^.^ fe^r 5>7fl 92 ^ $lcf. 
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® 3 = 5]-^ ^t(Vwl)4 ^B^m <H3H£ a.^- ^ofl »H"#Efl 

^^lBf-ASM) ^1 ^3flAlEi» ^Al^tf. 0^7]^, eKl 
(Vwl)^ 37l^ ^11- ^o] »H"^-Hfl cfl^B^ ^<y-jq- ;£7> ^ojis -g-E^oj-o] 

(write) ^.SM) ^£ ojcf. 

© ^ ^l|a$4. ^ ^*fl -S-^ ^l^>7] ^siH^, 

jl, alB ^el^l ^^(Vblp)^ 01-H# <y7>*>cf. 5E^r, ^Hl^, ^= e}oi 
^(Vw 1)^-5. OtHt <?17>^>ji, u]H s]-<y ^^(Vblp)^-S. -g-^ ^ ^oj- 

(-Vth,h)* ^7>^-0_S.^ ^ ^Tfl ^3^- ^ ^*fl ^ ^oj-ol 

^S. ^ ^^(Vth.h)^ ^ ^ ^S\o] ^^AjE^V ^^14. ^=LHfl^| 13 71 3(1 A] 

^ "H"Aj-Efls.«-E^ »L"^Bfl5. €°ltr<=r. ^ ^i^ol ^ ^^(Vth.h)^ ^ 

© ^ ^) ^ ^ItM ^-5. ^^(Vth.h)^.^ €3 ^ ^°J-ir #*}X| ?J 

°lir, £ 9<^1 Jilol^ ^-o], ^ ^= 5}o] ^oj^g. ot _3^-E S ?m+)B\9] 

#sfl°lB 01-B^Ai 2.51-H ol^S. ^Al^] 7>^sr>rf. zle^ "M"^ cfl 

^SRr ^3flAlE^ ^£E]*1 5fHS #^r-H , "L-^-Bflo^ cflolE]* *J 

TlifiAlE^ iSEl^l 2^£L 2.51-H1- 4r*ltr^. ^l^l "H"^-Bflo) cfl ol # 

^^>^ 7lsflAlElofln> >,SE|^ XI Ol 7llolB^-<Hl #5.^ 7flolH<H] ^ ^7>7> 

7l3]]AlEiS «J"ts) 7 H ^^^ r 7> ^*>al, °lEi*V ^H5ll^oll ^l*fl #S 
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°H ^-5. «-«J ^(Vth.hHl iE^tr iHH^ 1=1 #*r7r #5.^ TflolHS.^ ^sflA] 

EiS «h>^ M-iL^l #fetKS. 7(C) ^ £ 10 
< 87 > © o^eflo]^ s.« ^ ^^efl^Al^ o_s*J -a ^»M3 vflofl "L"c11o1e^ "H-tW^ 

<88> © ^ ^ ^^EH] C-flolE^7> "L"#Efl7> S\ o] o] efl o] Q 2.^- ^o] ^ ^ ;*} 

^3. ^ ^(Vth.hH SLiHr}^ ^ ^*fl y^}7\ nfl^l ^ 

©, © ^ © #4tr4. ^ tS^aIe^I f^s]^ I^Hl 

^^-ojcf. HElJl OH- £ ^ofl^ SRC 
(Stress-Refresh-Check Process)^ Ef- ^-^-nf. 

<89> ZL^t-fl SRC^ ^ ©^oflA-] »H"^HflS--^-Ei »L"^-EflS. €^ ^"Hr 

t}(5L (C)^-S). t^ofl^ o] ig^* ^l^^oj- ^^3go]E}- *Vtf. 
<90> (D D ^sVO Si Hflo^ dlolE]^- ^ofl E|-o)E^. 

<91> cx^H, RECALL ^^5)^ ^El^l-Efl^ C-flolEil- nflu)- 



tr^El, S0N0S(sil icon-oxide-nitride-oxide-si licon)^ NVDRAM^I ^-^-oflfe- ^ (D^r^ 
^sj^ rc^E]- ^5^(303, Nitride)^ ^}7} o>qE> ^s)-^- ^ ^^(308)^^1 e^tb 
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= 3101(307)^1 5-^*}- &-s)7\] ^cf. o] nfl ^^^ojl e^tt 

3. -3tEf, tils £^9J ^(Vblp)^ °j7l-^rf. 



<93> DRAM 3.B. 

<94> a. ^-tgofl ttj-s. NVDRAM^- DRAM DRAM^ ^-<|]*}7fl ^-^-^S. 

<95> PROGRAM 3.^ 

<96> ^Vofl7l- 3#£l7iq- ^£l^ nflofl , ^ 0]1 °1 B-) ^ 

#3.*g TllolBS. ^^Kr PROGRAM 3.EL7} ^*8^i}. 

<97> 0 S.-E.1- ^^^>7l DRAM SJE^H <H 31 °1 ^1 S.-E- 

<98> Q i| ^sflAlE^ ofto]^ "H"^-Bfl<?l ^ ^-g- ^-S ^SZL^ ^ ^(Vth, 1 ) 

^-5. #^^*V4. °1« ^sfl ef9j ^(VwOiLS s-s. ^(Vth.l)- 41-1- 

, <?]7>s:>ji ) HlHe]-9j ^<y. (Vblp) o. s ^ Al^oV ol-H* 91?}^ 

A. °>2fl^ ©^-fr -f^fl ^ H^l^E^ °-^^<y-ol ^^ZL^ ^ ^<y-(Vth,l) ol 

^>^4^, ^ ^®X)+K\7} Q-&S)7] # ->£ 7]^X\B]o]) CllolEl7> "E"^^ 

^-fofl ^ BSfl^l^E^ "L-^-EflS. ^oj^cf. 
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<99> ® ^ ^^Aj^ofl x^o) ^^6\] ^ ^ s-s.^ TflolH tm^SL 

7ll°lB^ #7.}7\ ^5r)]AlE^o.S o] efl o] ^ ^o] <£)r= ej-o] ^oJ-(Vwl)^- ^ 

7^1^ "H"^-Bfl ofl o] b) # x-^Hr ^ 5H2IHeK207)£| ^^3*1 inJ= 

(Vn)£: 5l-S7>, "L"^-Bfl c-HolE^l- ^^§>^ ^ ^3j)^EK207)^ tH *I<y-(Vn)£r 

2.51-H71- ^^cf. ojofl icfe} "H"^-Bfl c-flojEil- T^Rr ^ it*Kr €°fl 

<100> (g) ^eflol^ ^o] ^ ^3jj AlE ^ tiHEi7> "L"^-Efl# Ufl^l ®, (2) ^ ©ol)-^ 

* °l*r <&2\ Cell ^^J- ^^S^^^ S RC3l-^4 £ n°il 

^*fl ^3*1 ^Rr 71^^-olroflAi -f-^-cq ^.g. 7 ^ ^|.o,l oq^^. 
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q-nl ^ ^4 H7]1 c).H7l ^rO> ^S^-yll- ^7}f>\7]^ ^[^^ AflS. 
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[^^J- l] 

€ <H3H« ^-S^l 5a°H. 

^ ^l*^ 4^ vfl^. #*m- ^^\7) vfl^. ^ ^ 

^■71 -i:?) ^ c^<a] $Ji= eKI^f ^sfl^lBi #eflo]B £)-<y<§H 4^0) ^<y-o] o] 7 |.£] 
^-7] X)°]*}7] 3.IL ^ 

2] 

^71 7^*13 #3HH ^9l^o\] ^7) 4^0) ^oj-^. ^^1^71 W # 
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3] 

[^T 1 * 4] 

*flnH 5U<>H, s.= *H 

4 S.S.* 3* ^8-2-3. ^ ^-f- 3)JL. 

[^^J- 5] 

*fl4%H] 5a<H^, ^71 S.2S. *IH ^Eb8r, 

3. ^W^r ^« * 3* ^SLS. ^ ^-fl^ t]^ ^ 
6] 

^14^1 &<H>H,#7l S.JEL ^#£r, 

*>^fe ^«rl A>S)-^7l #71 € *A ^Sfl^l^ofl t-fi 

A o V 7l ^ ifl TflolHS. ^SRr ^SZL^ S.= # Ci ^ S.^ o. 
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[3^*8" 7] 

♦ ci 5tfJ-^ ^-^^.S *}tt ^ ^ 3^. 

8] 

^ 15]^- c-flolE-)^ *J^#<>M- ^^o.^. ^7>w>^ ^ ^71 *fl<S-g- oH5.ii) ^ <H efl o] 
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101 

^^Kr a S3 ^ ^^t!: ^ Irfl^ ^ 

11] 

^ ^ 33.. 

[$^8- 12] 

*fll*J- *fll0%> ^ <^ *V *oHl &<>H, 

#71 #fl^:# ^3H^1 S0N0S(Sil icon-Oxide-Nitride-Oxide-Silicon) ^ 

^1- IRJilS. *\±r ^ ^ 

13] 

*fll?J- ^110%!- ^ ^ &<>H. 

#7l lr^^-# c^eflo]^ MNOS(Metal-Oxide-Nitride-Oxide-Silicon) ^ <4°] 

^JLii. ^ ^ ^15.. 
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[Ut 1 * 14] 

AV 7 ] JsL^o} «-$)^ t^ig ^ B]^l^^ ^fl3 #31 
1- i^Rr 3* ^^SLS- *}±r S.S. ^ ^ . 

[^^J- 15] 

olE^l- sMB(write)*Rr 3* &1# -2-^- ^ y o V ^ . 

13 t 1 * 16] 

14%H1 & °] *\ , ^7} *fl 2 #711 , 

s£°) u]H B^<y ^ilS. OtEt Sl7>*H Al^o> ^7}*}^ ^io S 
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SJ-fe- S]# S.<= 

17] 

A S-f (Row)Sl £)i= e}^ ^^1 ^r>7l ^^3 

3] Vwl=Vblp + (Vth.h + Vth,l)/2 
- Vblp DRAMS. -E- HlHH^<y ^-AAA ^^li, Vth.h^ 2.2E.A] 

4>7l $1 = 5^-<y ^i^L "H"#Efl CflolE]^ ^^Cf ^ ^«g-(Vpp)-i- ^7>^#A^| Aj-71 

4^°} ^^Aj c]^ ^ 5^e1l4^Rr *fl3 #31 

» £#*Rr ?A^r ^ E]# ^ « 0 ^. 

18] 

*fll7*cHl 5a°H, afli #3m, 

M-H^l ^1 — &f"# -g- ^^-i; <?] 7^1-^ ^J-g- f;}^ ^ 
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19] 

3ll8%Hl 

#7l i^s} ^7l *rS. -g-^ #7l <£ ^3iflA)E-l^ HlH £}- 

20] 

4^<3 ^ ^Ig-ofl ojo^, 

#°*M: ^SMj- *>^r 31 1 #31; 

#71 ^ n^^m #^l7l^r 312 #31; 
#7l i|<3 ^ #<&^ sflasRf 313 #31; 

#71 ^ ^<$o) SL K ^°-# #71 ^21 ^-^ ^A^fe. 

3k #31; ^ 

#71 J£Sr B)2.$l$A)7]$= 3l5 #31 

1- i^Rr 3# ^^-1 *}^r € ^ ^#3* S..EL ^ « 0 >^. 

21] 

3120^1 &*H, #71 311 #3m, 
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#7} 4.2) ^ ##.2.3. tim ^7>*>jl, ^-7i «ib s^^i 

22] 

^120^] 5U°1*1, >y-7l *j)2 

%°.s. ^ n -g-^ 5.1= ^-g- 

23] 

*)120%H1 &oH, *fl3 #7fl^r, 

#7] *l<2) *3*fl -g-H} &<Qo] SLg_ ^iL^f ^SL*£ <#7] ^2) ^ H€*1^7> 

ig ^ #3- ^ 

[^^- 24] 
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#7l ^ — #°j-o_3. s-s. ^ ^ojvg- ^17>§>J1, #7l 
*1 ^-y-il^L 01-H* Sl7}*Kr 3^g- IRJJLS. 3fe H ^d°d- ^sj- ^ «o^. 

25] 

#71 ifl^ ^= Ej-o] ^oj-o.^ 0l-H# <y7>^>JL, #71 -t^l UlB 5}-Oj HSl^H 

s-S. ^ Sltf-g- «?17H>^ *%°-3. ^ ^ ^oj- ^ ifj-ig. 

26] 

Xl22*j-«fl Stl^H, ^"71 X|4 #31^-, 

#71 ^ ifl TlsflAlE^l »H"#Bflo} Cllol&ll- 7-1 ^^-ofln> ) #7l ^ vfl Tflol 

27] 

Xl26*<Hl 5fl<H*l, ^71 XI 4 #7fc, 

# 7 ] cl^ ^ ^oi ^c^o s ^ -3l:H« ^17>^>J1, #71 4 

^ Tl^AlE^ #eflolH OlrBS.^-E-1 cfl^ 2.51-BS. «?]7>^ 

^ -I ^-^ H-— ^ «o V ^. 
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I^t 1 * 28] 

^*1 *fl5#7ll«- 3* ^3 *}±r € ^ ^ V 2J- 3-— ^ 

29] 

^)20* o Hl &°H, 

^•71 *f|l #7$$] ^ &o\) ^-7} 4^T^ ^ ^l ^olEil- «fl<^H=r 

*)16 #7ll 

30] 

1- n-] ^-§- ^ 4 -g-^ £<y- ^^.gj. £ c ^ «J-tt^ 

I^T 1 * 31] 

*ll29%Hl &°H, 
*1 ^7 #711 
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# c] 5L^m ^-g- a^o S ^Kr € 5LJEL ^ « 0 >^. 

[^t 1 * 32] 

*1130%H1 

« =E^*Hr 3-8: ^ojiL * r fe € S-S ^ y 0 ^. 

33] 

^12o%hi sa<H^, 

S0N0S(sil icon-oxide-nitride-oxide-silicon) ^ ^ 3* ^-^^.5. ^ 
51- SL2= ^ ^ . 

l^Tty 34] 

*fl33%Hl &<H^, 

» 5L^-*Kr 3* ^ H ^ «^ . 
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35] 

i- ci £#*Rr ^ *>fe ^ #<a- ££1 ^ 

[^^Mfr 36] 

*rS_ HSZL^ ^ &<#<>)} ^3*}^ *fl2 ^1; ^ 

» 5L^m 3# HSnf S.JE1 ^ 

37] 

*)1361M1 

7) Xfl^l ^"71 ^13 ti>4*]"^ 4^-^-^ *>TT HSZL^ S.JE. ^ 
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38] 

*H37*cHl 9X°]*\, #7l ^12 #31^, 

#7l 4^51 ^ 4^1 2.^- ifi^l 31JEL el-o] ^<y-(Vwl)^-S s-S. & 

^ - #71 s-S £-1} Ol-H-^ ^7H>zi, HlH^<y Hel*H ^^(Vblp) 

JLS 01-B1- ^Al^> ^o> o]7l-^ ^-§r *}tt SSIL^ H.JEL aj-^. 

39] 

^137^H1 Si 0 !*!, #71 *fl3 #7^, 

#71 4^S1 Cl^ ^1 # € 7l3flAlE^ dlolE^7> "H-^Bflo] ^o) ^ S.^ ^ 

^ ^7>1- >g TisflAlE^O.^ « 0 >#Al7l^ £|.i=. H5.ZL*» ^ tij-^ 

I^T 1 ^ 40] 

^137%H1 9X^^\, #71 *fl3 

#71 ^ ^ 3-¥r €^ #<y-# ^ -3tBS 7] JL 

H T^sflAlE-lSl #eflolH 2.51-H #^a1?1^ £.1= 

[^t*^- 41] 

^1 13 ^*1 *)132%> ^ ^136 40*J- ^ ^ *J-oj] ^ol^ ( 
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42] 

*)U3 ifl*l *fl32*J- ^ *(|36 ^fl*l 40*J- # IN , 

#71 <^i£\}°}%. SONOSCSil icon-Oxide-Nit ride-Oxide-Silicon) ^ 
3# ^8°-S ^ ^-S- 

[^T 1 * 43] 

*fll3 ifl*l m2-% ^ *fl36 vfl^l 40%> # ol^ tr IN 

#7l *flHM0 t\%4\ <Hefl°l€ MNOSCMet a l-0xide-Nitride-Qxi de-Silicon) ^ >t«?l 

-IRJilJl «Hr ^ «o v ^ . 
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[£ 1] 




[£. 2a] 




Vwl 



2bl 



Control Gate(poly) 



Floating Gate(poly) 



20, \ 

-202 



207 

i 



TP-Well(p) 



TN-Well(n) 
P-sub(p) 



Vwl 



N+ 



203 



•205 
206 



Vbl 



Vn 



VBB 



Vcp 
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IS. 3a] 



VBB Vbl 



Vwl 



Oxide 



Nitride 



Source 



Control Gate 



308 TP-Well 



T 
304 



•haoi v : 

302 * 

303 



309 

) 



Vcp 



Orain 



307 



TN-Well 
P-sub 



305 
+ 306 



3b] 



Vwl 



Vbl ^ 



Vn 



VBB 



h 



Vcp 
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4] 



407 



ADDRESS- 



WORD LINE 
DECODER 

V 



404 



_Z 



408 



DATA 



403 



L 

HIM ^2! 

sewxi as 



406 



r409 



u/410 



DATA I/O 



402 







r/405 


19 oi 


fl8¥ 



2I¥SS 



401 



BIT LINE 






SENSE 




2E 


DECODER 





AMPLIFIER 


^ 


101? 



COMMAND 



5] 



'402 




,406-4 
-4 r 406-3 
-M ,406-2 
, 406-1 



Unit Main 
Memory Array 



^500 



Back-up 
Memory Array 
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6] 



VBB=-3V Vbl=-3V 



N+ 



Vwl=5V 



Control Gate 



Floating Gate 



TP-Well(p) 



TN-Well(n) 
P-sub 



Vn=-3V 



N+ 



h 



Vcp 
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[51 8] 



VBB=-1VVbl=0V 



N+ 



[51 9] 



VBB=-1V Vbl=0V 



N+ 



VwNTargetVth Vn=2.5V(H) 
Vn=0V(L) 



Control Gate 



Floating Gate 



TP-Well(p) 



N+ 



TN-Well(n) 



P-sub 
Vwl=-3V 



Vn=2.5V(H)->5V 
Vn=0V(LH2.5V 



Control Gate 



Floating Gate 



N+ 



TP-Well(p) 



TN-Well(n) 



P-: 



Vcp 



Vcp=0V-*2.5V 
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[5L 11] 

Vth 



Cell capacitorOJI V data3|- Cell 




Cell capacitorOII "H" dataZH *l£r£ Cell 
*- T 



1cycle(SRC Process) 
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